Synthesis and anti-DNA viral activities in vitro of certain 2,4-disubstituted-7-(2-deoxy-2-fluoro-beta-D-arabinofuranosyl)pyrrolo[2,3-d d pyrimidine nucleosides.
Several novel 2,4-disubstituted-7-(2-deoxy-2-fluoro-beta-D- arabinofuranosyl)pyrrolo[2,3-d]pyrimidines have been synthesized and evaluated for their anti-human cytomegalovirus (HCMV), anti-hepatitis B virus (HBV), and anti-herpes simplex virus (HSV) activities in vitro. These nucleosides were prepared starting from 2-amino-4-chloro-7-(2-deoxy-2-fluoro- 3,5-di-O-benzoyl-beta-D-arabinofuranosyl)pyrrolo[2,3-d]pyrimidine (3), which in turn was synthesized by direct glycosylation of the sodium salt of 2-amino-4-chloropyrrolo[2,3-d]pyrimidine (1) with 2-deoxy-2-fluoro-3,5-di-O-benzoyl-alpha-D-arabinofuranosyl bromide (2). Displacement of the 4-chloro group of 3 with OH, NH2, NHOH, SH, and SeH nucleophiles furnished the corresponding nucleosides 6-8, 12, and 14, respectively. The 3'-deoxygenation of 2-amino-4-chloro-7- (2-deoxy-2-fluoro-beta-D-arabinofuranosyl)pyrrolo[2,3-d]pyrimidine (4) and subsequent amination gave 2,4-diamino-2',3'-dideoxy derivative 19. Catalytic hydrogenation of 3 followed by debenzoylation afforded 2-aminopyrrolo[2,3-d]pyrimidine nucleoside 23. Among the compounds evaluated for their ability to inhibit the growth of HCMV (strain AD169) in MRC-5 cells using a plaque reduction assay, only 7 was significantly active in vitro with a 50% inhibitory concentration (IC50) of 3.7 micrograms/mL (TI > 125), whereas the IC50 value of ganciclovir (DHPG) was 3.2 micrograms/mL. Strain D16 of HCMV was more resistant to 7 (IC50 11 micrograms/mL) than the AD169 strain. When 7 was tested in combination with DHPG, the resultant anti-HCMV activity was found to be moderately synergistic with no evidence of antagonism. Nucleoside 7 also reduced episomal HBV replication in human hepatoblastoma 2.2.15 cells with an IC50 of 0.7 micrograms/mL (TI > 143). Development of cells harboring HBV which had become resistant to the drug was not observed with 7. Compound 7 also exhibited significant activity against herpes simplex virus types 1 and 2 (IC50 of 4.1 and 6.3 micrograms/mL, respectively) in Vero cells.